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(54) Title: BAFFLE AND REINFORCEMENT ASSEMBLY 
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qq (57) Abstract: A combined baffle and reinforcing assembly (16) is provided for use within the cavity of a structural member(12, 14) 
^ to dampen acoustic transmissions through the cavity and provide reinforcement in a direction transverse to the longitudinal axis of 
^ the structural member (12, 14). The assembly (16) includes a synthetic carrier which includes an interior area, marginal rim, and an 

attachment member preferably in the form of a clip for insertion to the corresponding hole in the wall of the structural member, and 
Q a circumscribing and continuous band of reinforcing material extending around the periphery of the carrieT. The assembly (16) may 

be economically manufactured by co-injection molding or insert molding of the thermally expansible material around the carrier. 
^ The marginal rim of the carrier may include base wall and a support flange for receiving the thermally expansible material thereon. 



WO 01/83206 Al I Hill IUIIIII » llllil 111! ! 1! Ill lllll UIII I11H Illll I0t IE1IIU til! 1111 OH 



For two-letter codes and other abbreviations, refer to the "Guid- 
ance Notes on Codes and Abbreviations" appearing at the begin- 
ning of each regular issue of the PCT Gazette. 



WO 01/83206 



PCT/US01/05863 



BAFFLE AND REINFORCEMENT ASSEMBLY 

Background of the Invention 

1 . Field of the Invention 

The present invention concerns a baffle and reinforcement assembly 
which includes a earner and a thermally expansible material designed for positioning 
in a cavity of a structural member to provide acoustic dampening and limited structural 
reinforcement. More particularly, the carrier mounts the thermally expansible material 
around the perimeter of the carrier to permit outward expansion and engagement with 
the surrounding structural member after activation. 

2. Description of the Prior Art 

The use of thermally expansible materials as baffles within cavities and 
to provide limited structural reinforcement has enjoyed increased popularity, 
particularly in the automotive field. The expansible materials, once activated, block 
acoustic transmissions through a structural member and provide, to a greater or lesser 
extent, structural reinforcement to the surrounding structural member. Examples of the 
use of such baffle assemblies are shown or described, for example, in U.S. Patents Nos. 
5,212,208; 5,266,133; 5,373,027; and 5,506,025. Because the relative expansibility of 
the material to a great degree affects its compressive strength, the greater the 
expansibility, the greater the acoustic performance but conversely the lesser the 
compressive strength and structural reinforcement capability. 

However, there has developed a need for improved baffle assemblies 
which are lighter in weight, use less expansible material, and provide improved 
reinforcement to the surrounding structural member. Moreover, the particular 
configuration of the carrier and its manner of connection to the carrier may affect cost 
and ease of manufacture, the ability of the assembly to retain its shape during shipment, 
and the ability of the structural member to conform to and bond to the surrounding 
structural member after activation of the expansible material. 

Summary of the Invention 

These and other objects have largely been met by the baffle and 
reinforcement assembly of the present invention. That is to say, the baffle and 
reinforcement assembly hereof provides a relatively easy to manufacture and simple to 
install assembly which inhibits acoustic transmissions through a structural member, 
provides limited additional reinforcement to the surrounding structural member, and 
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effectively positions the expansible material to enter narrow creases formed in the 
structural member. 

The assembly hereof includes a carrier element which is preferably 
molded of a synthetic resin material which is resistant to melting when exposed to 
elevated temperatures encountered in an oven in which the structural member is placed 
and a thermally expansible material which is positioned around the periphery of the 
earner and expands to engage the surrounding structural member. An attachment 
member, such as a clip, is provided on the carrier and preferably integrally molded 
therewith, the attachment member serving to locate and secure the assembly in position 
The earner serves not only to initially position the expansible material in proximity to 
the wall of the structural member, but also to direct it outwardly toward the structural 
member and into creases and recesses during expansion, so that expansion is principally 
Erected to permit bonding with the interior surface of the surrounding wall of the 
structural member. The thermally expansible material is preferably injection molded 
in surrounding relationship around the carrier in a sequential molding process wherein 
the mold first receives the synthetic resin for the carrier and then the expansible material 
m successive infusions, or alternatively insert molded whereby the carrier is molded in 
a first mold and then transferred to a second mold with the expansible material molded 
therearound so that the carrier serves as a part of the second mold to provide the 
completed assembly. The carrier is preferably provided with a surrounding marginal 
nm which, in certain embodiments, has a base wall which supports and directs the 
expans,ble material outwardly, and supporting projections which retain the thermally 
expansible material thereon and provides a mechanical interconnection between the 
expansible material and the carrier. 

The use of different projections at the margin of the carrier present a 
plurality of different possibilities for mechanically connecting the expansible material 
to the carrier. These include a substantially continuous T-shaped projection around 
which the expansible material may be molded, a plurality of intermittently positioned 
circumferentially spaced projections around which the material is molded to present a 
woven connection, and circumferentially intermittent, alternately axially spaced 
projections which contain the expandable material therebetween. As used herein 
"circumscribing" or "circumferentially" is not limited to circular" or arcuate shapes, bui 
rather to a path around the outer margin of irregular or polygonal shapes as well. The 
margin may also be configured as a U or Y shaped presenting two outwardly extending 
walls which receive the expandable material therebetween. The expandable material is 
advantageously formed as a continuous band without interruption around the perimeter 
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of the cairier to ensure thorough and uninterrupted expansion all around the carrier after 
activation. The carrier and expandable material may also provide additional 
reinforcement to the structural member by the bonding of the expansible material to the 
wall of the structural member and the carrier and thus interconnecting the two around 
substantially the entire inner surface of the wall of the structural member and the entire 
periphery of the carrier. 

Brief Description of the Drawings 

Fig. I is a perspective view of an automobile body, illustrating various 
pillars, rails and structural members where the combined baffle and reinforcing 
assembly may be utilized; 

Fig. 2 is a perspective view of a first embodiment of the baffle and 
reinforcing assembly in accordance with the present invention; 

Fig. 3 is a perspective view of the carrier for the baffle and reinforcing 
assembly shown in Fig. 2, 

Fig. 4 is a front elevational view of the assembly of Fig. 2 shown prior 
to activation of the expansible material and positioned in a structural member of an 
automobile; 

Fig. 5 is a bottom view of the assembly of Fig. 2; 

Fig. 6 is a vertical cross-sectional view taken along line 6-6 of Fig. 4; 

Fig. 7 is a vertical cross-sectional view taken similar to Fig. 6 showing 
the assembly in a structural member after activation of the expansible material; 

Fig. 8 is a perspective view of a second embodiment of the baffle and 
reinforcing assembly of the present invention; 

Fig. 9 is a cross-sectional view taken along line 9-9 of Fig. 8;; 

Fig. 10 is a perspective view of the carrier of the embodiment of Fig. 8; 

Fig. 1 1 is a perspective view of a third embodiment of the baffle and 
reinforcing assembly of the present invention; 

Fig. 12 is a cross-sectional view taken along line 12-12 of Fig. 1 1; 

Fig. 1 3 is a perspective view of the carrier of the embodiment of Fig. 1 1 ; 

Fig. 14a is a fragmentary cross-sectional view of the margin of a fourth 
alternative embodiment of the assembly hereof; 

Fig. 14b is a fragmentary cross-sectional view of the margin of a fifth 
alternative embodiment of the assembly hereof; 

Fig. 14c is a fragmentary cross-sectional view of the margin of a sixth 
alternative embodiment of the assembly hereof; 
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Fig. Udisafragmentarycross-sectional view ofthemarein of a seventh 
alternative embodiment of the assembly hereof; 

Fig. He is a fragmentary cross-sectional view of the mandn of a eighth 
alternative embodiment of the assembly hereof; 

Fig. 14f is a fragmentary cross-sectional view of the marein of a ninth 
alternative embodiment of the assembly hereof; 

Fig. 14g is a fragmentary cross-sectional view of the marein of a tenth 
alternative embodiment of the assembly hereof; 

Fig. 14h is a fragmentary cross-sectional view of the margin of a 
eleventh alternative embodiment of the assembly hereof; 

Fig. Mi is a fragmentary cross-sectional view of the margin of a twelfth 
alternative embodiment of the assembly hereof; 

Fig. 14j is a fragmentary cross-sectional view of the margin of a 
thirteenth alternative embodiment of the assembly hereof; 

Fig. 14k is a fragmentary cross-sectional view of the margin of a 
fourteenth alternative embodiment of the assembly hereof; 

Fig. 1 41 is a fragmentary cross-sectional view of the margin of a fifteenth 
alternative embodiment of the assembly hereof; 

Fig. 14m is a fragmentary cross-sectional view of the margin of a 
sixteenth alternative embodiment of the assembly hereof; 

Fig. 15 is a front elevational view of a seventeenth embodiment of the 
present mvention, showing the assembly positioned within a surrounding structural 
member having a narrowed central portion and showing the outer edge of the expansible 
material prior to activation in dotted lines; 

Fig. 16 is a vertical sectional view taken along line 16-16 of Fig 15 
showing the outer edge of the expansible material prior to activation in dotted lines; ' 

Fig. 17 is a vertical sectional view taken along line 17-17 of Fig 15 
showing the outer edge of the expansible material prior to activation in dotted lines; ' 

Fig. 1 8 is a horizontal sectional view of a eighteenth embodiment of the 
present invention having a carrier with two interlocking panels for gripping the 
expansible material around the margin thereof; 

Fig. 1 9 is a horizontal sectional view of a nineteenth embodiment of the 
present invention similar to Fig. 1 8 but including a central core of expansible material 
between the interlocking panels; 
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Fig. 20 is a horizontal sectional view of a twentieth embodiment of the 
present invention wherein the carrier is provided with a rim having a base in two 
upstanding legs receiving the expansible material therein; 

Fig. 2 1 is a horizontal sectional view of a twenty-first embodiment of the 
present invention wherein the carrier is provided with a U-shaped rim receiving the 
expansible material therein; 

Fig. 22 is a horizontal sectional view of a twenty-second embodiment 
of the present invention wherein the carrier is provided with a V-shaped rim including 
circumferentially intermittently spaced openings on a portion thereof for receiving nibs 
of the reinforcing material therethrough; and 

Fig. 23 is a horizontal sectional view of a twentv- third embodiment of 
the present invention, wherein the carrier includes a rim having a base wall extending 
perpendicularly to a central panel and an upright leg extending outwardly from the base 
wall to receive therein the expansible material. 

Description of the Preferred Embodiment 

Referring now to the drawings, an automobile body 1 0 is shown in Fig. 
1. Automobile bodies represent one exemplary use of the present invention, but other 
examples of uses include aircraft, domestic appliances, buildings including windows, 
walls and partitions, and marine applications. When used in automotive applications, 
the baffle and reinforcing assemblies may be used in structural members 14 such as 
pillars 14a, 14b and 14c, rails 14d and 14e, and various cross-members. The baffle and 
reinforcement assembly 16 is shown installed within an automobile body within such 
structural members 14 in Fig. 1. . As used in the drawings, like numbers are used to 
describe like features and the use of relative terms such as up, down, forward and 
rearward are used herein as an aid to viewing the drawings and not to the particular 
orientation of the features when installed or in use. 

A first embodiment of the baffle and reinforcing assembly 16a is shown 
in greater detail in Figs. 2 through 7. The baffle and reinforcing assembly 1 6a includes 
thermally expansible material 1 8 for which expands and bonds to the surrounding 
structural member 1 2 and is disposed around the perimeter of a carrier 20 as seen in Fig. 
2. One preferred type of thermally expansible material 18 is sold by Sika Corporation 
of Madison Heights, Michigan as Sikabaffle 240 and is described in U.S. Patents No. 
5,266,133 and 5,373,027 to Hanley et al., the disclosures of which are incorporated 
herein by reference. Alternatively, if greater reinforcing properties are desired with less 
expansion, the thermally expansible material 1 8 could be a reinforcing material such as 
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that sold by Sika Corporation as Sikareinforcer 941, as described in pending patent 
application serial number 09/1 86,537, the disclosure of which is incorporated herein bv 
reference. Other expansible sealing materials capable of sealine and expansion may 
also be used. The thermally expansible material 18 may be activated bv the external 
apphcation of heat, or be internally activated by an exothermic reaction. 

The thermally expansible material 1 8 used in the present invention is a 
dry, mmally non-tacky material that develops adhesion upon foaming and expansion 
so that ,t adheres to the surrounding structural members when activated. Activation 
may be by heating, such as occurs in automobile assembly plants. When subjected to 
a temperature of at least about 300'F, the thermally expansible reinforcing material 
should have a percent expansion of at least about 40%, preferably at least about 125% 
and more preferably at least about 1 50%, but less than about 3 00% to provide sufficient 
structural reinforcement and compression strength, wherein the percent expansion (as 
used herein) is defined as: 

100 x {[(the specific gravity of the material 18 before heating) - (the 
specific gravity of the material 18 after heating)] / (the specific gravity 
of the material 18 after heating)}. 

One particularly preferred composition for use as material 1 8 which has 
especially beneficial reinforcing capability is commercialized under the name 
SIKAREINFORCER (Sika Corporation, Madison Heights, Michigan). In more detail, 
the most preferred material 1 8 comprises: from about 20-30% by weight of an styrene- 
butadiene-styrene (SBS) block co-polymer (e.g., Fina Clear 530®); from about 5-20% 
by weight of a polystyrene (e.g., Fina Crystal 500® and Fina Crystal 535®); from about 
30-45% by weight of a bisphenol A-based liquid epoxy resin (e.g. Araldite 6010® and 
Epon 71®); from about 0.5-5% by weight pigments such as carbon black and zinc 
oxide; from about 0.5 to 10% butadiene acrylo-nitrile rubber (Nipol 141 1), from about 
1 - 1 0% by weight hydrated amorphous silica (HiSil 233); from about 1 0-20% by weight 
glass microspheres (Scotchlite S60); from about 0.5-5% by weight a blowing agent such 
as azodicarbonamide (e.g., Celogen AZ 765®, Celogen AZ 754A®, and Celogen AZ 
130®); from about 0.05 to 5% N, N, dimethyl phenyl urea (U405)from about 0.3-5% 
by weight of a curing agent such as sulfur or dicyandiamide (DDA10), with all percents 
by weight being based upon the total weight of the material taken as 100% by weight. 
A particularly preferred composition of the material 18 is 12.94% polystyrene, 23.22% 
SBS block copolymer, .57% carbon black, 1 .90% butadiene acrylonitrile rubber, 428% 
hydrated amorphous silica, 38.07% bisphenol A-based liquid epoxy resin, 14.75% glass 
microspheres, .46% zinc oxide, 2.85% dicyandiamide, .38% N,N dimethyl phenyl urea, 
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and .57% azodicarbonamide. In certain applications where increased compressive 
strength and reduced foaming and expansion is desired, the foregoing may be adjusted 
such that the polystyrene is reduced to 12.63%, the SBS block copolymer reduced to 
22.59%, and the butadiene acrylonitrile rubber is increased to 2.85%. 

The material 18 can be formed by mixing the SBS block co-polymer 
with a small portion (about l/40th of the total amount) of the bisphenol A-based liquid 
epoxy resin in a heated mixer until the temperature of the mixer reaches from about 
240-260T(the temperature of the mixture within the mixer is at least about 175 °F) and 
the mixture is substantially homogeneous, at which time the polystyrene is added to the 
mixer and mixing is continued. After the polystyrene is substantially mixed with the 
SBS block co-polymer/epoxy resin mixture, the remainder of the bisphenol A-based 
epoxy resin is slowly added to the mixer, stopping and starting the mixer as necessary, 
with the ingredients being thoroughly mixed to obtain a substantially homogeneous 
mixture. The desired amount of this mixture is placed in a heated mixer (set at a 
temperature of about 250«F) and mixing is commenced. While mixing, the carbon 
black is added to the mixer and mixing is stopped once a homogeneous mixture is 
obtained within the mixer. Either the silica or glass microspheres is added to the mixer, 
and mixing is resumed and continued until the mixture is homogeneous. This step is 
then repeated, adding the other of the silica or glass microspheres. 

The temperature of the mixer is then set to a temperature below 160°F, 
the blowing agent(s), catalyst(s), and curing agent(s) are added and mixing is resumed 
and continued only until the mixture is homogeneous. The resulting mixture is then 
preferably extruded into strands (at an extruder temperature of 170-1 80 °F and screw 
rotation speeds of about 400 rpm) and cut into pellets. The pellets are then injection 
molded at a temperature of about 180-200°F using injection molding equipment 
designed to form the desired shape of the portion to be attached to the carrier 20. 

When a higher acoustic baffling capability and reduced structural 
.reinforcement is desired, the expansible material may be provided as disclosed in either 
U.S. Patent No. 5,373,027 or in co-pending application serial number 09/407,820 and 
commercially manufactured by Sika Corporation under the name SIKABAFFLE, the 
disclosures of which are incorporated herein by reference. 

Preferably, the material 18 is activated by the external application of 
heat. When used in an automobile body 10, it is an important characteristic of the 
thermally expansible material 1 8 that it have an activation temperature lower than the 
bake temperature of the body used for baking paint thereon during manufacture. For 
example, it is conventional to employ a bake temperature of about 350 8 F (177° C). 
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complements to the .nterior surface 22 of the wall 24 of the structural member 14 
^n g a l on gl tudmal, y extending cavity 26 into which the assembly 1 6 is received 
THUS wrth regard to the assemb.y 16a shown in Fig, 2 through 7, the carrier * 
mcludes a substantially flat interior area 28 which is not covered by the expansible 
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surface 22 and an attachment member 32 for coupling the assemb.y to the structural 

member 14. In order to position the expansible material 1 8 proximate to creases D 

defined by the wall 24, the marginal rim 30 may be formed to include bends 34 

mcludmg obtuse bend 34a where the adjacent portion of the wall 24 presents an obtuse 

angle A a perpendicular bend 34b where the adjacent portion of the wall 24 presents 

a perpend.cular angle B, an acute bend 34c where the adjacent portion of the wall 24 

a crease D of insufficient transverse width to accommodate an acute bend 34c The 
margmal nm 30 includes a base wall 38 which inhibits the inward expansion of the 
thermally expansible material 18 after activation and is oriented at an oblique angle 
preferably perpendicular, relative to the interior area 28. The rim 30 further includes 
a support flange 40 extending outwardly (transversely to the axial direction of the 
structura member 1 4) from the base wall 38, and at the periphery of the carrier 20 is a 
penpheralbead42whichhasawidth greater than the widthofthe support flange40but 
.s not as wide as the base wall 38 in the axial dimension as best seen in Fig. 6. 

The attachment member 32 is preferably integrally molded with the 
mtenor area 28 and the marginal rim 30 as a clip 44. Advantageously, the attachment 
member 32 presents indents 46 and 48, bounded by the support flange 40 and spaced 
mtenorand exterior retainer walls 50 and 52, the interior retainer wall 50 being oriented 
•n a plane perpendicular to the adjacent interior area 28 and the exterior retainer wall 
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52 also being oriented in a plane substantially perpendicular to the interior area 28 
adjacent a clip insert 54, whereby the retainer 52 abuts the wall 24 when the insert 54 
of the assembly 1 6 is inserted into an opening 54 in the wall 24 as shown in Figs. 4 and 
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The expansible material 1 8 is configured for receipt around the marginal 
rim 30 and passage along the indents 46 and 48 to substantially surround the interior 
area 28, leaving the interior area 28 free of expansible material covering. The 
expansible material 18 is molded in place around the marginal rim 30 to provide a 
continuous and uninterrupted band 56 of expansible material 18. Thus, the expansible 
material 1 8 is divergent around the support flange 40 adjacent the attachment member 
to present strips 60 and 62 respectively received in the indents 46 and 48. The 
expansible material 18 may be advantageously molded to extend into recess C and 
crease D by tipped portions* and 66 respectively which may have a greater thickness 
in an outward direction than adjacent, essentially linear portions of the expansible 
material 18. 

The assembly 1 6a is positioned in the cavity of the structural member 1 4 
at an angle, and preferably substantially perpendicular, to the longitudinal direction of 
the structural member 14. A gap 68 is presented between the wall 24 and the assembly 

16asubstantially all around the perimeter 70ofthe expansible material ISexcept where 
exterior retainer 52 abuts the wall 24, so that a rust preventative coating may flow 
around and past the assembly 16 after it is coupled to the wall 24. After the body 10 is 
dipped in the rust preventative coating and the body 1 0 is painted, the body is placed in 
an oven and baked at a temperature of about 350°F. The expansible material 18 then 
expands, preferably at least about 100%, so that the assembly 16a is in substantially 
blocking relationship to the cavity 26 of the structural member 14, filling the gap 68 as 
shown in Fig. 7 and bonding to the interior surface 22 of the wall 24 of the structural 
member.. Fig. 7 shows both the expansible material 18 in its initial, unactivated 
condition 18a, and also its activated and expanded condition 1 8b which includes the 
space occupied by 18a. 

Figs. 8 and 9 illustrate a second embodiment of the baffle and 
reinforcement assembly 16b with its carrier 20b alone shown in Fig. 10. Assembly 16b 
is illustrated as having a carrier 20b including an interior area 28 and attachment 
member 32 the same as the assembly 16a. However, the marginal rim 72 of assembly 
16b is configured differently as is the configuration of the expansible material 18. The 
marginal rim 72 is provided as a plurality of circumferential ly intermittently spaced tabs 
74 extending from a base wall 76 which substantially surrounds the interior area 28 as 
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an .manor area 28 and anachmen, men.be, 32 substantially U,e same as assembly 
6 , and . maaUed and used in me same manner. Howeve,, me margina! rim 82 
tncludes a ta. ^ 76 ^ ^ ^ - 

tabs 84 are ctmumferen.ially intermtaemly spaced around me base wall 76, bu, rate 
■Itan bemg coplanar wim me interior area 28, are provided as iron, ,abs 86 ex,ending 
outwardly from a from edge 88 of me base wal, and .ear mbs 90 attending omwarm 
from a rear edge 92 of me base wall 76 and thus spaced in me longitudinal direction 

VI . T ftom *• from ,abs 86 - n ° — « 1« *- 

96th f 5 K ^ Wb ' Cb ' S Substantia ">' even a" d continuous along an outer margin 
96 hereof bu, ,s rrregular along a front margin 98 and a rear margin 100 «o provide a 
» of al,erna,i„g recessed notches ,02 imo which me a.,er„ating ,abs 84 interim 
The band 94 of expansible ma,erial ,8 is thus molded imo a complement and 
mterfmmg relauonship onto me carter 20c, whereby me expansible material 18c and 
margmal nm 82 cooperate to present combined flat front surface 104 and rear surface 
106 and a smoom and continuous outer surface 108. As shown in Figs. 1 1 and 13 one 
of me rear tabs 90 receives me exterior retainer 52 fo, positioning me clip 44. ' 

Flss - l4alhn!u S l "'>n'*owal,emativeconfigurationsofmebalileand 
retnforcng assembly 1 6 having an imerior m „ mi mximm mmba 

and desenbed in reference ,o assemblies 16a, ^and 16c. The expansible material 18 
ts a so as described above, and may be rou,ed through or over me insets as described 
w,m reference ttM y of me assemble ,6a, ,6b or 16c. Fig. 14a shows an assembly 
I6d havmg a carrier 20d wim a margin, rim 1 ,0 which is an extension of me imerior 
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area 28 and so does not extend forwardly or rearwardly from the interior area but is 
rather coplanar with the interior area. The marginal rim 110 receives expansible 
material 18 therearound as a U-shaped band 1 12. Fig. 14b shows an assembly 16e 
having a carrier 20e with a T-shaped marginal rim 1 14 which receives expansible 
material 1 8 therearound as a band 1 1 6 having a complemental T-shaped slot 1 1 8. Fig 
14c shows an assembly 16f having a carrier 20f with a marginal rim 120 extending 
coplanar with the interior area 28 without a base wall and presenting front and rear sides 
122 and 124, the expansible material 18 being provided as a continuous band 126 
adhesively attached to one of the front or rear sides. 

Fig. 1 4d shows an assembly 1 6g having a carrier 20g with a marginal rim 
128 including a forwardly extending base wall 130, a support flange 132, and a 
peripheral bead 134 which does not extend forwardly but includes a rearwardly 
extending lip 136. The expansible material is 18 molded as a continuous band 138 
presenting a modified C-shape having a front leg 1 40 positioned over the base wall 1 30, 
a central bight 142 outwardly of the periphery 134 and a rear leg 144 extending 
rearwardly over the support flange 132 and receiving the lip 136 in a groove 146 
therein. _ 

Fig. 1 4e shows an assembly 1 6h ha ving a carrier 20h with a marginal rim 
148 including a forwardly extending base wall 150, an outwardly extending support 
flange 152, and a forwardly extending T-shaped post 154 positioned substantially 
parallel and opposed to the base wall 150. The expansible material 1 8 is provided as 
a continuous band 1 56 which extends around the carrier 20g and is provided with a bore 
1 58 in registry with the post 1 54 which passes through the bore 158 to retain the band 
156 thereon. It is to be understood that typically a plurality of such posts 154 and 
corresponding bores 158 would be circumferentially spaced around the marginal rim 
148 and band 156. Fig. 14f shows an assembly 16i configured similarly to assembly 
1 6h, but wherein the carrier 20i has a marginal rim including post 1 54 and openings 1 60 
and 1 62 through the support flange 152, and the expansible material 1 8 is molded in a 
continuous band with a hole 1 64 extending only partway therethrough. The assembly 
16i thus permits expansible material 18, upon activation, to expand through the 
openings 160 and 162 to provide better mechanical attachment to the carrier 20i. 

Fig. 14g shows an assembly 16j wherein the carrier 20j includes a 
marginal rim 1 66 having a forwardly extending base wall 1 68 and a support flange 1 70 
with circumferentially intermittent openings 172 therethrough. The base wall 168 
includes one or a plurality of circumferentially spaced outwardly extending barbs 174 
for holding a band 176 of expansible material 18 against the support flange 170. Fig. 
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previously described. The expansible material 18 is provided as a continuous and 
uninterrupted band 240 which surrounds the carrier 20q to present a gap 242 between 
the wall 214 of the structural member and the assembly 16q for the reasons described 
above, the gap being closed after activation of the expansible material 18. 

Figs. 18 through 23 illustrate further alternative embodiments of the 
assembly 16 hereof, each including an attachment member 32 as described above but 
not shown in the illustrated cross-sections. In Fig. 1 8, an assembly 1 6r includes a two- 
part earner 20r which provides a central space 243 between a first member 244 and a 
second member 246. Each of the members 244 and 246 are preferably of molded nylon 
as described above and present longitudinally spaced substantially parallel interior walls 
248 and 250. A plurality of prongs 252 extend forwardly from member 244 and pass 
through holes 254 in the other member 246 positioned in registry with and sized to 
receive the prongs 252 therethrough. The carrier 20r includes a marginal rim 260 
outwardly of the prongs 252 and holes 254 defined by support flanges 262 and 264, 
whereby a circumferentially extending continuous band 266 of expansible material 1 8 
is received between the support flanges 262 and 264 and prevented from movement into 
the central space 243 by prongs 252. After activation, the expansible material moves 
outwardly in a direction to engage and adhere to the walls of the structural member 14, 
and is also free to flow into the central space 243 and bond together the members 244 
and 246. Fig. 1 9 illustrates a further embodiment of the assembly 16s having a carrier 
20s similar to the carrier of assemblyl6r, wherein the surrounding band 268 of 
expansible material 18 is T-shaped and the central space 243 is at least partiallv 
occupied by a central block 270 of expansible material 1 8 which, upon activation, flows 
outwardly of the carrier 20r and. bonds the carrier 20r to the surrounding structural 
25 member 14. 

Fig. 20 illustrates a further assembly 1 6t, similar to that illustrated in Fig. 
14k, but wherein the carrier 20t has a marginal rim 272 with a base wall 274 extending 
both forwardly and rearwardly of interior area 28 and provided with outwardly 
extending support flanges 276 and 278 which receive a circumscribing, continuous band 
280 of expansible material therebetween. Fig. 21 illustrates an assembly 16u with a 
carrier 20u similar to that shown in Fig. 20, but wherein the marginal rim 282 is of U- 
shaped configuration presenting a pair of outwardly extending support flanges 284 and 
286 with outer edges 288 thereon, the expansible material 18 being provided as a 
continuous band 290 with a central bead 292 received between the support flanges 284 
and 286 and longitudinally divergent head portion 294 overlying the outer edges 288. 



20 
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Claims: 

1 • A baffle and reinforcement assembly adapted for positioning in 
a cavity within a structural member, said assembly comprising: 

a synthetic resin carrier including an interior area, a marginal rim positioned 
5 outwardly of the interior area and an attachment member integral with 

the interior area and marginal rim adapted for coupling to the structural 
member; and 

a continuous and circumscribing band of thermally expansible material mounted 
to said marginal rim in surrounding but not overlying relationship to 
1 0 said interior area. 

2. A baffle and reinforcement assembly as set forth in claim I, 
wherein the attachment member includes a clip. 

15 3 - A baffle ^ reinforcement assembly as set forth in claim 2, 

wherein the attachment member includes at least one retainer wall proximate said clip 
and oriented substantially perpendicularly to said interior area. 

4. A baffle and reinforcement assembly as set forth in claim 1, 
20 wherein said interior area is substantially smooth, planar and imperforate. 

5. A baffle and reinforcement assembly as set forth in claim 2, 
wherein said carrier includes first and second members each having interior areas which 
lie in spaced parallel planes. 



25 



6. A baffle and reinforcement assembly as set forth in claim 5, 
wherein the expansible material is positioned intermediate said first and second 
members. 



7. A baffle and reinforcement assembly as set forth in claim 6, 
including a block of expansible material positioned intermediate the interior areas of 
said first and second members. 

8. A baffle and reinforcement assembly as set forth in claim 1, 
wherein said marginal rim is substantially coplanar with said interior area. 
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9. 



wherein „ ;ri , A bafflC Md reiaf0rcemem ^embly as set forth in claim 8, 

2 ZT 7 ™ ^ flat ' ^ 3 "* *» -id interior are 

and recedes sa ld expansible material on the periphery thereof. 

. . . A 10 ' A baffle Md rei ^rcement assembly as set forth in claim 8 

„ g a first side, a second side and a periphery and said expansible materia" 
received on only said first side. 

10 . . . . 1 1 ' A baffle ™ d rein ^cement assembly as set forth in claim 1 

where said margma, rim includes a base wal, extending substantially perpendicular 

to sa,d mtenor area, said expansible materia, being received thereon. 

. . 12 " Abaffle and reinforcement assembly as set forth in claim U 

whe ™ said margin 

away from said interior area. 

13 ' A baffle ^ reinforcement assembly as set forth in claim P 
wheremsatdfirstsupportfiangeissubs^ 
) a width in cross-section. 

14. A baffle and reinforcement assembly as set forth in claim 13 
wherein said marginal rim includes a peripheral bead having a width in cross-section 
which ,s greater than the cross-sectional width of said first support flange. 

I5 - A baffle and reinforcement assembly as set forth in claim 12 
wherem satd first support flange has a post extending therefrom substantially parallel' 
.to said base wall. v 



16. A baffle and reinforcement assembly as set forth in claim P 
wherein said support flange includes an opening therethrough. 

17. A baffle and reinforcement assembly as set forth in claim P 
including a second support flange extending from said base wall and defining a channel' 
therebetween, said band of expansible material being received in said channel. 
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18. A baffle and reinforcement assembly as set forth in claim 17 
where one of said first and second support flanges is substantially coplanar with said 
interior area. 

19. A baffle and reinforcement assembly as set forth in claim 17 
wherein neither said first nor said second support flange is coplanar with said interior' 
area. 

20. A baffle and reinforcement assembly as set forth in claim 1 7 
wherem said base wall includes a hole therethrough, and said band of expansible 
material includes a button extending through said hole opposite said support flanges. 

21. A baffle and reinforcement assembly as set forth in claim 1 1 
including a mechanical fastener coupling said band of expansible material to said 
marginal rim. 

22. A baffle and reinforcement assembly as set forth in claim 1 1 
wherem said first support flange includes a plurality of circumferentially spaced tabs! 

23. A baffle and reinforcement assembly as set forth in claim T> 
wherem said plurality of circumferentially spaced tabs are substantially co-planar with" 
said interior area. 

24. A baffle and reinforcement assembly as set forth in claim 23 
wherein said band of expansible material is woven in a serpentine manner between 
alternating ones of said tabs. 

25. A baffle and reinforcement assembly as set forth in claim n 
wherein said base wall presents a front edge and a rear edge and wherein said plurality' 
of circumferentially extending tabs are oriented in alternating substantially parallel 
planes extending in substantially alternating relationship from said front and rear edges 
and wherein said band of thermally expansible material is molded around said base wall' 
to present alternating recessed notches in registry with and receiving therein said tabs 
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26. A baffle and reinforcement assembly as set forth in claim 1 
wherem sad marginal rim includes two divergent circumferential* extending support 
flanges forming a V-shaped groove for the receipt of said band of expansible material 
therein. 

5 

27. A baffle and reinforcement assembly as set forth in claim ?6 
wherein each of said support flanges includes a hole therethrough, said band of 
expansible material including a nib extending through said hole. 

1 ° 28 ' A baffle and reinforcement assembly as set forth in claim 1 

wherein said marginal rim includes two divergent circumferentially extending support 
flanges forming a TJ shaped groove therebetween for the receipt of said band of 
expansible material therein. 



20 



29. A baffle and reinforcement assembly as set forth in claim 1 
wherein said carrier includes first and second interior areas having a common and 
interconnecting marginal rim. 

30. A baffle and reinforcement assembly as set forth in claim 29 
wherein said marginal rim includes a central region interconnecting said first and 
second interior areas, said central region being substantially cruciform in cross-section. 

31. A reinforced structural member comprising: 

a wall having a longitudinal axis, said wall defining a cavity therein; and 
23 a baffle and reinforcement assembly adapted for positioning within said cavity 

transverse to said longitudinal axis, said assembly comprising: 
a synthetic resin carrier including an interior area, a marginal rim positioned 
outwardly of the interior area and an attachment member integral with 
the interior area and marginal rim adapted for coupling to the structural 
j0 member; and 

a continuous and circumscribing band of thermally expansible material mounted 
to said marginal rim in surrounding but not overlying relationship to 
said interior area, 

whereupon after activation of said expansible material, said expansible material 
expands and bonds to said carrier and said wall but does not cover said 



earner. 
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32. A reinforced structural member as set forth in claim 3 1 , wherein 
the attachment member includes a clip. 



A reinforced structural member as set forth in claim 32, wherein 
the attachment member includes at least one retainer wall proximate said clip and 
oriented substantially perpendicularly to said interior area. 

34. A reinforced structural member as set forth in claim 3 1 , wherein 
said interior area is substantially smooth, planar and imperforate. 

35. A reinforced structural member as set forth in claim 32, wherein 
said carrier includes first and second members each having interior areas which lie in 
spaced parallel planes. 

15 36. A reinforced structural member as set forth in claim 35, wherein 

the expansible material is positioned intermediate said first and second members. 

37. A reinforced structural member as set forth in claim 36, including 
a block of expansible material positioned intermediate the interior areas of said first and 

20 second members. 

38. A reinforced structural member as set forth in claim 3 1 , wherein 
said marginal rim is substantially coplanar with said interior area. 

25 39. A reinforced structural member as set forth in claim 38, wherein 

said marginal rim is flat, has a periphery and extends from said interior area and 
receives said expansible material on the periphery thereof. 

40. A reinforced structural member as set forth in claim 38, wherein 
30 said marginal rim is flat and extends from said interior area, said marginal rim 

presenting a first side, a second side and a periphery and said expansible material is 
received on only said first side. 

41. A reinforced structural member as set forth in claim 3 1 , wherein 
35 said marginal rim includes a base wall extending substantially perpendicular to said 

interior area, said expansible material being received thereon. 
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42. AreinforcedstructuraImcmberassetforthinclaim41,wherein 
sa,d marginal rim includes a first support flange extending from said base wall away 
from said interior area. 

- . 43. A reinforced structural member as set forth in claim 42. wherein 

saad first support flange is substantially continuous about said base wall and has a width 
in cross-section. 

44. A reinforced structural member as set forth in claim 43, wherein 
sa.d margmal rim includes a peripheral bead having a width in cross-section which is 
greater than the cross-sectional width of said first support flange. 

45. A reinforced structural member as set forth in claim 42, wherein 
said first support flange has a post extending therefrom substantially parallel to said 
base wall. 

46. A reinforced structural member as set forth in claim 42, wherein 
said support flange includes an opening therethrough. 

47. A reinforced structural member as set forth in claim 42, including 
a second support flange extending from said base wall and defining a channel 
therebetween, said band of expansible material being received in said channel. 

48. A reinforced structural member as set forth in claim 47, where 
one of said first and second support flanges is substantially coplanar with said interior 
area. 



49. A reinforced structural member as set ion.. :.. -., . • -v 
neither said first nor said second support flange is coplanar with said interior area! *" 

50. A reinforced structural member as set forth in claim 47, wherein 
sa,d base wall includes a hole therethrough, and said band of expansible material 
includes a button extending through said hole opposite said support flanges. 

51. A reinforced structural member as set forth in claim 4 1 , including 
a mechanical fastener coupling said band of expansible material to said marginal rim. 
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52. A reinforced structural member as set forth in claim 4 1 , wherein 
said first support flange includes a plurality of circumferentially spaced tabs. 

53. A reinforced structural member as set forth in claim 52, wherein 
5 said plurality of circumferentially spaced tabs are substantially co-planar with said 

interior area. 

54. A reinforced structural member as set forth in claim 53 , wherein 
said band of expansible material is woven in a serpentine manner between alternating 

10 ones of said tabs. 

55. A reinforced structural member as set forth in claim 52, wherein 
said base wall presents a front edge and a rear edge and wherein said plurality of 
circumferentially extending tabs are oriented in alternating substantially parallel planes 

1 5 extending in substantially alternating relationship from said front and rear edges, and 

wherein said band of thermally expansible material is molded around said base wall to 
present alternating recessed notches in regisny with and receiving therein said tabs. 

56. A reinforced structural member as set forth in claim 3 1 , wherein 
20 said marginal rim includes two divergent circumferentially extending support flanges 

forming a V-shaped groove for the receipt of said band of expansible material therein. 

57. A reinforced structural member as set forth in claim 56, wherein 
each of said support flanges includes a hole therethrough, said band of expansible 

25 material including a nib extending through said hole. 

58. A reinforced structural member as set forth in claim 3 1 , wherein 
said marginal rim includes two divergent circumferentially extending support flanges 
forming a U shaped groove therebetween for the receipt of said band of expansible 

SO material therein. 

59. A reinforced structural member as set forth in claim 3 1 , wherein 
said earner includes first and second interior areas having a common and 
interconnecting marginal rim. 
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60. AreinforcedstructmlmemberassetforthinclaimfP.wherein 
sa.dmargmainmincludesacentralregioninterconne^ 
areas, said central region being substantially cruciform in cross-section 



WO 01/83206 



PCT/US01/05863 



1/7 




Q 



SUBSTITUTE SHEET (RULE 26) 



WO 01/83206 

PCT/US01/05863 

2/7 




awmun- SET 0^ 




SUBSTITUTE SHEET (RULE 26) 



W ° 01/83206 . PCT/US01/05863 



4/7 




SUBSTITUTE SHEET (RULE 26) 



WO 01/83206 PCT/US01/05863 




SUBSTITUTE SHEET (RULE 26) 



WO 01/83206 



6/7 



PCT/US01/05863 




SUBSTITUTE SHEET (RULE 26) 



WO 01/83206 



PCT/US01/05863 



7/7 




9iy>24. 9^.22. &La,.2S. 



SUBSTITUTE SHEET (RULE 26) 



INTERNATIONAL SEARCH REPORT 



International application No. 
PCT/US01/05863 



A. CLASSIFICATION OF SUBJECT MATTER 
!PC(7) :B32B 3/06 

US CL :428/99, 122, 192; 296/187,188,205; 52/232 
According to International Patent Classifi cation (IPC) or to both national classification and IPC 

B. FIELDS SEARCHED ——————— 



Minimum documentation searched (classification system followed by classification symbols) ' " 

U.S. : 428/99, 122, 192; 296/187.188,205; 52/232 

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 



Electronic data base consulted during the international search (name of data base and, 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



where practicable, search terms used) 



Category* 



passages 



Citation of document, with indication, wh ere appropriate, of the relevant 

U ^ 5 ;^ 2 ; 914 A (TAKABATAKE) 01 July 1997, col. 4, lines 24-30 
and 57-64. 



D Further documents arc listed in the continuation of Box C. Q 



Relevant to claim No. 

1-60 



Special categories of cited document*: 

earlier document published on or after the international filing date 

document which may throw doubts on priority daim(s) or which is 
cited to establish the publication date of another citation w ShS 
special reason (as specified) 

document referring to an oral disclosure, use. exhibition or other means 



See patent family annex. 



'X" 



Date of the actual completion of the international search 
09 APRIL 2001 

Name and mailing address of the ISA/US 
1 Commissioner of Patents and Trademarks 
Box PCT 

Washington, D.C. 20231 
I Facsimile No. (703) 305-3230 



liter document published after the international filing date or priority 
date and not m conflict with the application but dted to^enSdihe 
principle or theory underlying cheT invention 

document of particular relevance; the claimed invention cannot be 

document of particular relevance; the claimed invention cannot be 
to mvolve an inventive step when medoc^S * 
combined w,th one or more other such documents, such comb. nation 
being obvious to a person skilled in the ait canwnanon 

document member of the same patent family 



Form PCT/lSA/210 (second sheet) (July 1998)* 



Date of mailing of the international search report 

2 7 APR 200) 

Authorized officer ^ 

ALEXANDER S. THOMAS Jean rVoctof^y 
Telephone No. (703) 308-235 1 



Paralegal Specialist 



